We are developing a new technique for STEM holography (STEMH), a scanning interferometric technique for generating phase contrast. However, where pioneering efforts in the 80s and 90s [1-3] used a biprism to produce two probes, we demonstrate the use of fast imaging detectors and a pre-specimen nanoscale grating as a beam splitter that can produce more than two probes [4] . In STEM mode, the multiple focused probes are separated by 10s of nanometers in the specimen plane. One of the diffracted probes passes through a specimen, while the other diffracted orders pass through vacuum. The postspecimen imaging optics of the TEM then defocus and overlap the probes, forming an interference pattern at the imaging detector (Figure 1 ). Careful alignment of the descan and a selected area aperture allows us to record the interference pattern from only two beams.
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We show preliminary experimental results in which we scan the beams across an amorphous carbon test specimen, recording an image of the interference pattern at each probe position. STEMH and HAADF signals can be recorded simultaneously, and the thickness reported by HAADF can be used to predict the evolution of the interference pattern (Fig. 2 top row) . 2D images were also collected using a fast electron camera (Fig. 2 bottom row) . We developed theory to process the 4D-STEM interference data, and it can also work on datasets involving interference between more than two beams. In principle, this analysis can be performed in real time during a scan. The advent of fast direct electron imaging detectors makes STEM holography practical [5] . 
